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STUDENT OUTLI NE

MAI NTAIN THE LVS COVMPRESSED Al R BRAKE SYSTEM

LEARNI NG OBJECTI VES

1. Termnal Learning (bjective: QGven an LVS TM2320-20/12A tools, and
equi prent, performsecond echel on nai nt enance on the LVS conpressed air brake
system per the reference. (3521.13.19)

2. Enabling Learning (bj ecti ves:

a. GQven an LVS TM2320-20/ 12A tools, and equi pnent, test the LVS
brake system per the reference. (3521.13.19a)

b. dven TM2320-20/ 12A and partial statenents pertaining to the LVS
conpressed air brake system conplete the partial statenents to describe the
procedures used to di agnose a nal functioni ng brake system per the reference.
(3521. 13. 19b)

c. QGven an LVS TM2320-20/ 12A tools, and equi pnent, adjust the LVS
brake system per the reference. (3521.13.19c)

d. GQven an LVS TM2320-20/ 12A tools, and equi pnent, repair the LVS
brake system per the reference. (3521.13.19d)

1. | DENM H CATI OGN LGCATI N AND FUNCTT ON G THE GOMPONENTS BVPLOYED | N THE
LVS GOMPRESSED Al R SYSTEM

a. The onpressed Air System The LVS conpressed air systemis actual ly
four subsystens. These subsystens nay use the sane conponents. These
subsystens are: air supply, prinary, secondary, and the spring brake air
system

b. Ar Supply System The air supply systemconponents are the heart of
the air system This systemsupplies and naintains all necessary air
pressure to the various air system conponents.
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(1) The air supply systemconsists of:
(a) air conpressor,
(b) air governor,
(c) wet tank, al so known as the qui ck buil dup tank,
(d) safety val ve,
(e) pressure protection val ve,
(f) air dryer, and
(g) throttle tread e val ve.

(2) Ar conpressor. The air conpressor is nounted at the rear of
the engine and is driven off the engine canshaft. A drive coupling connects
the air conpressor to the canshaft.

(a) The conpressor is a single-stage, two-cylinder type wth a
di spl acenent of 15.5 cubic feet of air at 1250 rpm

(b) The cylinder head and bl ock of the conpressor are cool ed by
the engine's cooling system Internal parts of the conpressor crankcase are
| ubricated by the engine' s |ubricating system

(c) The air conpressor draws air through the engine air cleaner.
An air unl oader val ve assenbly |ocated wthin the air conpressor’'s cylinder
head, works in conjunction wth the external ly nounted air governor.

1 Wen the vehicle's air pressure drops bel owthe governor
setting, the unlcader wll close, allowng conpression wthin the air
conpr essor .

2 Wen the air pressure reaches the governor cutoff
pressure setting, the governor wll signal the unloader to open. This hol ds
open the conpressor exhaust valves, allowng air to flowfromone cylinder to
anot her w t hout conpr essi ng.

(3) Ar governor. The air governor is nmounted on the top, |eft side
of the air conpressor housing. It controls the output of the conpressor by
nonitoring the air systempressure.

(a) The governor is a spring poppet type unit. The governor
wll signal the unl oader val ves at a cutoff pressure between 100 to 120 psi
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pressure. The governor w il allow conpression when the systemreaches a
pressure of 65 to 70 psi.

(b) The governor nmay be adjusted by turning an adj uster stem
The adjuster stemcontrols the spring tension agai nst the poppet.

(4 Vet tank. The wet tank is located at the front of the vehicle
and serves two pur poses.

(a) Hrst, wth the help of the pressure protection val ve, the
wet reservoir acts as a quick buil dup tank.

(b) The second purpose of the wet tank is to cool heated air
created by the conpressor, which condenses water fromthe air. This
separated noisture settles to the bottomof the tank. A drain cock is
| ocated at the bottomof the tank to drain the noi sture that has accumul at ed.

(c) Asafety valve is used in the event that systempressure
exceeds 150 psi. The safety valve wll automatically open, allowng air to
escape. This prevents any damage to the air system conponents.

(5) Pressure protection valve. The pressure protection val ve hol ds
air pressure wthin the wet tank until 70 pounds of pressure is achi eved,
then rel eases the air pressure to the other air reservoir tanks. This
bui I dup of air supplies pressure needed to operate the throttle tread e val ve
when the systempressure is |ow

(6) Ar dryer. The air dryer is aunit that autonatically collects
and renoves noi sture and contamnants fromthe air before they reach the wet
tank. The dryer is installed in the discharge |ine between the conpressor
and the wet tank. The unit contains a cartridge filled wth a desiccant and
a pleated paper oil filter. An end cover assenbly houses the contam nant
purge val ve and heater assenbly. The heater and its thernostat assenbly
prevent freeze-up in the purge drain val ve when the dryer is used in severe
wnter conditions. The air dryer has two operational cycles; the charge
cycl e and the purge cycl e.

(a) Inthe charge cycle, air fromthe conpressor enters the air
dryer through the conpressor discharge |ine along with water vapor and oil.
The initial air flowis toward the bottomof the dryer, but air flow
direction changes 180 degrees at the bottom droppi ng sone water and oil .

Ar then passes upward through the oil filter and then through the desi ccant
where the water vapor is renoved. The dry air then passes into the purge
chanber. Fromthe purge chanber, air flows through a check val ve and into
the vehicle air system
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(b) Inthe purge cycle, when the desired air systempressure is
reached, the conpressor governor cuts out, unloadi ng the conpressor through
| i ne nunber 126, whi ch connects the governor to the air dryer bottom cover
purge val ve port. This opens the exhaust of the purge val ve, expelling the
accunul ation of contamnants fromthe sunp. A the sane tine, dry air flows
fromthe purge chanber back through the purge orifice and out the purge
val ve, thus stripping the water fromthe desiccant. The desi ccant becones
activated fromthis cycle and is nowready for another charge cycle, which
occurs when the conpressor returns to the conpression cycle.

(7) Throttle treadle valve. The throttle treadl e val ve control s the
speed of the engine. It is considered part of the air supply system because
it requires initial air pressure to operate.

c. Prinmary Service Ar Brake System

(1) The prinary service air brake systemconsists of :
(a) aprinary air reservoir tank,
(b) a brake treadl e val ve,
(c) service and spring brake rel ay val ves,
(d)y trailer service glad hand,
(e) lowair pressure and stoplight swtches,
(f) ar gage, and
(g0 parking and trailer hand brake val ves.

(2) Prinary air reservoir tank. The prinary air reservoir tank is
located on the left side of the radiator support assenbly. The purpose of
the primary reservoir tank is to store enough air pressure so if the supply
of constant air pressure fromthe air supply systemshould fail, the operator
can still nake a limted brake application.

(a) The air reservoir is equipped wth a one way check val ve on
the inlet side. The check valve allows air pressure to flowinto the prinary
reservoir tank but prevents the air fromescaping if the supply of constant

air should fail.

(b) Adrain cock is provided to renove the noi sture that has
condensed at the bottomof the air reservoir tank.
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(3) Brake treadle valve. The brake treadl e val ve is a suspended
pedal - operated type brake valve. It is located next to the throttle treadl e
val ve in the cab.

(a) The brake treadl e valve is designed to operate through a
series of valves, diaphragns, and springs that allows the operator to apply
the appropriate anount of force to the brake shoes to slowor stop the
vehi cl e.

(b) The brake treadl e val ve has two separate supply and del i very
circuits for service and energency braking. This provides the operator wth
a graduated control for applying and releasing the vehicle's brakes. If air
islost ineither circuit, the other circuit wll continue to function.

(4) Service and spring brake rel ay val ves.

(a) Therelay valve is located on the right rear side of the
front power unit. The valve is nounted on a panel attached to the right
frame rail, belowthe air reservoir tank.

(b) The purpose of the relay valve is to speed up the delivery
and rel ease of the conpressed air to the spring brake air chanbers.

(c) The service brake relay valve controls the air pressure in
the service section of the spring brake air chanber. The spring brake rel ay
val ve controls the air pressure in the spring brake section of the spring
brake air chanber.

(5 Trailer service glad hand. This device allows air fromthe
tow ng vehicle to operate the service brake systemon the towed vehicle.

(6) Check valves. There are three singl e check val ves | ocat ed
wthinthe prinary system Two of themare connected to an air nanifold
| ocated under the front engine nount. The other check valve is on the supply
side of the prinary air reservoir tank. These valves allowair to flowin
one direction but not the other.

(7) Lowair pressure and stoplight swtches.

(a) The lowair pressure swtches are | ocated on the brake
treadle valve. There are two swtches, one for the prinary systemand one
for the secondary system Wien the air pressure drops bel ow 65 psi, the
swtch sends an electrical signal, activating the air pressure warni ng
buzzer .
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(b) There are two stoplight swtches on the brake treadl e val ve.
These switches activate the brake lights on the trailer.

(8 Parking and trailer hand brake valves. The parking and trailer
hand brake val ves are supplied air fromthe prinary systembut they control
the conponents that invol ve the spring air brake system

(9) Ar pressure gage.

(a) The air pressure gage is located on the front instrunent
panel next to the battery gage.

(b) The green arrow on the gage indicates the air pressure
wthin the prinary system

d. Secondary Air Brake System

(1) The secondary air brake systemconsists of:
(a) the three remaining air reservoir tanks,
(b) a service and spring brake relay val ve,
(c) spring brake control val ve,

(d) the brake treadl e val ve,

(e) the pressure protection val ve,
(f) the air gage,

(g0 quick rel ease val ve,

(h) doubl e check val ves,

(i) dlad hands,

(j) traler hand brake control val ve,
(k) pressure swtches, and

(1) adrive line | ockup swtch.

(2) Secondary air reservoir tanks.
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(a) There are three air reservoir tanks wthin the secondary
system Qe is located on the right side of the radiator support assenbly
and the other two are attached to the frane rails of each trailer.

(b) Acheck valve is located on the inlet side of the front
power unit air reservoir tank. Each of the three tanks contai ns drai ncocks
todrain air and noi sture.

(3 Service and spring brake relay valves. The relay val ves that
are attached to the trailer work directly off the secondary systemair
pressure. The two that are on the Md48 front power unit work directly of f
the prinary systemair pressure. In the event of an air pressure loss in the
prinary system the secondary systemair pressure woul d then operate these
val ves by way of the spring brake control val ve.

(4 Spring brake control valve. The spring brake control valve is
used to supply a specific limted hol d-off pressure to the spring brake rel ay
valves. Inthe event that air pressure is lost inthe prinary system the
valve wll nodul ate air pressure to both the service and spring brake val ves.
This wll allowthe operator to have limted braking fromthe secondary
system

(5 Pressure protection valve. The pressure protection val ve bl ocks
off the accessory air circuit to protect systemair pressure in the event of
a mal function. The accessory air circuit consists of the wpers, horn, axle
|l ockup units, and the transfer case | ockup unit.

(6) Ar pressure gage. This is the sane air gage that is used in
the prinary system The red arrow on the gage indicates the air pressure
w thin the secondary system

(7) Quick rel ease val ve.

(a) The quick release valve is located at the right rear of the
fan assenbl y.

(b) The purpose of the quick rel ease valve is to speed up the
exhaust of air froma towed vehicle while it is connected to the front glad
hands.

(8) Doubl e-check val ves. There are two, doubl e-check val ves t hat
are located on the rel ay val ve panel on the MKA48 front power unit.

(a) The purpose of the check valve is to allowthe prinary
systemto receive signal air pressure fromeither the brake treadl e val ve for
a nornal operation or fromthe brake systemof a tow ng vehicle.
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(b) The other doubl e-check valve is al so |ocated on the rel ay
val ve panel. This check val ve isolates the trailer hand brake control val ve
fromthe service control circuit to the trailer glad hands.

(99 Qad hands. There are four glad hands in the secondary system
Two of themare at the front of the vehicle and two are at the rear of the
trailer. These glad hands are supplied by secondary air pressure and supply
air pressure to a vehicle bei ng towed.

(10) Trailer handorake control val ve.

(a) The trailer handbrake control val ve applies the brakes for
any additional trailer that is being towed behind the vehicle.

(b) The trailer handbrake is | ocated on the side panel wthin
t he cab.

(11) Pressure swtches.

(a) The pressure swtches are air operated swtches that nonitor
the operation of the | ockup systens on the axles and transfer case.

(b) There are two pressure swtches; one in-line wth the
transfer case | ockup and the other in-line wth the axle differential | ockup.

(12) Drive line | ockup sw tch.

(a) The drive line lockup swtch directs air pressure either to
the transfer case | ockup or to the axle differential |ockup.

(b) The lockup swtchis located on the front instrunent panel
on the right hand side.

e. Soring Brake Alr System Gonponents.  The conponents of the spring
brake air systemare al so the sane as those of the prinary and secondary
syst ens.

(1) The spring brake air systemconponents consist of:
(a) the three secondary air reservoir tanks,
(b) parking brake val ve,
(c) trailer handbrake val ve,

(d) spring brake relay val ves, and
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(e) spring brake chanbers.
(2) Parking brake val ve.

(a) The parking brake valve is a push-pull valve that applies
and rel eases the spring brakes.

(b) Inthe event of an air systemnal function, the spring brakes
wll not be activated until the parking brake valve is pulled out. QOnce the
valve is pulled, the air is released in the spring brake chanbers engagi ng
the brakes.

(3) Trailer brake val ve.

(a) The trailer brake valve is al so a push-pul| val ve that
directs air pressure to the trailer coupled to the MK48 and to a trailer that
is being tandemtowed. Wen the valve is pushed in, the trailer brakes are
activated. Wen the valve is pulled out, the towng trailer is activated
along wth the trailer.

(b) The trailer brake valve is located right bel owthe parking
br ake val ve.

(4) Spring brake air chanbers. The spring brake chanbers are nade
up of two air chanbers connected together. e part of the chanber uses air
pressure fromthe spring brake relay val ve to conpress a spring to rel ease
the brakes used for parking. The other hal f of the chanber uses air pressure
fromthe service relay valves to apply the brakes during nornal operation.

2. PRINOPLES (F CPERATION CF THE LVS GOMPRESSED Al R SYSTEM

a. Supply System peration

(1) The air conpressor, which is directly driven by the engi ne,
provi des conpressed air to the system Ar fromthe conpressor first passes
through the air dryer to renove oil, noisture, and foreign nmaterial before
passing on to a wet tank.

(2) The wet tank supplies air pressure to the throttle treadl e val ve
and the air governor on the conpressor.

(3) Conpressed air fromthe wet tank passes through a pressure
protection val ve, which opens at 70 psi, and on through check val ves to the
prinary and secondary air reservoirs. This piping systemdivides the vehicle
air supply into the two separate systens pressure protected fromone to the
other by the check valves at the inlet to each tank.
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(a) The prinary air reservoir tank serves the front power unit
brake system The secondary air reservoir tank, prinarily serves the trailer
brake system Both systens supply the energency brake operation.

(b) Conpressed air fromthe secondary reservoir tank al so fl ows
through a pressure protection valve to supply the differential | ocking
system w ndshi el d washer and w per, and air horn. This pressure protection
val ve assures that a preset pressure nust be retained in the reservoir
tank for the brake systemoperation before air pressure can flowto the
accessory air circuit.

b. Service Brake Application

(1) Wen the brake treadle valve is depressed, air pressure is
transmtted simul taneously through separate circuits to the vehicle' s front
and rear brake systens. The brake val ve delivers a controlled air pressure
signal fromeach circuit to their respective relay valves. The anount or
degree of the air pressure is determned by the braking effort applied to the
pedal .

(2) The relay val ves respond to this signal by supplying air to the
servi ce sections of the No. 2 axle spring brake chanbers and the service
sections of the No. 3 and No. 4 rear axle spring brake chanbers on the
trailer.

(3) Wen the parking brake valve is pushed in, air is sent through
the spring brake relay val ve to the spring brake section of the spring brake
air chanbers. This air pressure conpresses the spring, which rel eases the
par ki ng br akes.

c. BEwrgency Brake Application

(1) The energency brakes are the brakes renai ning on the vehicle
after any single failure anywhere in the service brake system Energency
braking is controll ed by the treadl e val ve through the function of the spring
brake control val ve.

(2) The spring brake control val ve constantly nonitors the secondary
service reservoir pressure and the prinary section brake treadl e val ve
delivery pressure. As long as the secondary service reservoir pressure is
nornal , the spring brake control valve is in a static node.

(3) However, should | oss of prinary service reservoir pressure
occur, the driver is alerted by the | ow pressure warning system |f the
brake treadl e valve i s depressed, the spring brake control val ve senses the
secondary section delivery pressure signal fromthe treadl e val ve, and reacts
by applying and rel easing the brakes in direct proportion to the secondary
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section pressure signal. Ar pressure then exhausts or pressurizes the
spring brake air chanber through the relay val ve.

(4) The front brakes are applied nornally fromthe front brake
circuit, as are the trailer service brakes. This affords the driver
nodul ated braking and the "feel" of a nornal service brake stop. Rel easing
the brake treadl e val ve permts the spring cavities to recharge and retract
t he springs.

(5 Atotal air systemfailure wll not result in application of the
spring brakes automatically. The operator nay bring the vehicle to a stop,
using the spring brakes only, by pulling the button out on the parking brake
val ve.

d. Parking Brake Application

(1) The parking brakes or spring brakes are applied by pulling out
the parking brake knob. This wll exhaust the spring brake relay val ve which
inturn exhausts the air pressure fromthe spring brake section of the spring
brake air chanber, applying the parking brakes.

(2) Release of the spring brakes is acconplished by pushing in the
push-pul | parking brake valve. Ar is taken fromthe prinary supply system
to resupply the spring brake relay val ve and the spring brake air chanbers.

(3) If the parking brake is not applied and the air reservoirs are
nanual |y drai ned, the spring brakes will not set autonatically. The parking
brake knob nust be pulled out to release the air fromthe spring brake air
chanter s.

3. SCOPE (F CRGAN ZATI ONAL MAL NTENANCE RESPONS B LETTES FCR THE LVS
QOMPRESSED Al R SYSTEM

a. The organi zational nai ntenance nechanic i s responsi bl e for repl aci ng
all of the air systemconponents except the air conprssor.

b. The organizational nai ntenance nechanic is al so responsibl e for
adjusting the air governor, servicing and repairing the air dryer and
repai ring the parking brake val ve.

4. TESTING THE LVS GOMPRESSED Al R BRAKE SYSTEVI GCOMPONENTS

a. Test the Air Lines and Httings

(1) Totest theair lines and fittings, a solution of |iquid soap
and water wll be required. This soapy solution is needed to detect any air
| eaks that nay occur inthe air lines or fittings.
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(2) Wen you are checking the air lines for |eaks, the air system
nust be at full systempressure; 120 psi if possible.

(3) Now apply the soapy sol ution to the suspected fittings or air
lines and watch for a bubble. A one inch bubble in three seconds is
accept abl e.

(4) Another way to test the air lines and fittings is to listen for
air |eaking.

b. Test the Alr Conpressor

(1) To test the air conpressor, you first nust carefully | oosen and
bleed the air pressure fromthe governor signal |ine nunber 114, at the
governor. Do not conpletely renove the air |ine fromthe governor until all
air pressure has been bled fromthe line. This caution holds true for any
air line that you are renovi ng.

(2) Qe the air has been bled off, renove the air |ine.

(3) Sart the engine and very slowy | oosen air |ine nunber 183 at
the air conpressor, and listen for air escaping.

(a) If noar is heard escaping, the air conpressor nust be
checked further. This is an internedi ate nai nt enance responsi bility and you
shoul d notify your supervisor.

(b) If air is heard escaping, the air conpressor is functioning
properly. Now shut down the engine.

(4 @nnect and tighten signal |ine nunber 114 to the governor.

c. Test and Adjust the Governor

(1) Hrst, drainall the air pressure fromeach of the five
reservoir tanks.

(2) Qe all the air has been drai ned, close the drain val ves and
start the engine.

(3) MNowwatch the air pressure gage in the cab. Both the red and
green poi nters shoul d reach 100- 120 pounds per square inch of pressure wthin
ten mnutes or less. You can tell when the governor cuts out because the air
dryer wll discharge air. |If the pointers are above or bel owthe 100-120
nark, the governor nust be adj usted.
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(a) To adjust the governor, first shut down the engine and drain
the air reservoir. Next, close the drain val ves.

(b) Now renove the governor cover and | oosen the | ocknut on the
adj usting screw

(c) Next, start the engine and build up the air pressure,
noti ci ng when the governor cuts out. Set the pressure reading at 120 psi.

1 Toincrease the air pressure, turn the adjusting screw
count er cl ockw se.

2 To decrease the air pressure, turn the adjusting screw
cl ockw se.

(d) QOnce the governor is adjusted, tighten the | ocknut and
install the governor cover.

(e) You should repl ace the governor if, after trying to adj ust
it, the air pressure readi ng does not change.

d. Test the Air Dryer

(1) Once again the air systemnust be drained before starting the
test.

(2) Ater all the air has been drained, renove air |ine nunber 184
fromthe air dryer discharge port.

(3) Sart the engine.

(a) If alarge anount of air cones fromthe discharge port, the
air dryer is functioning properly.

(b) If little or no air cones fromthe air dryer discharge port,
the next step is to renove the discharge port check val ve.

(4) To renove the check val ve, you first nust shut down the engine.
Now renove the check val ve fromthe air dryer.

(5) Ater the check valve is renmoved, start the engi ne and check for
air flowfromthe discharge port.

(a) If little or no air cones fromthe di scharge port after the
check val ve has been renoved, the air dryer nust be serviced.
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(b) If theair flowis greater than it was when the check val ve
was not renoved, the check val ve is defective and nust be repl aced.

e. Test the Pressure Protection Val ve

(1) Drainthe air fromthe wet tank. You do not need to drain the
conpl ete air systembecause of the check valves that are located in the main
reservoir tanks.

(2) Qe the wet tank is drained, disconnect air |ine nunber 003
fromthe pressure protection val ve.

(3) Now renove the pressure protection valve and install a tee
fitting into the wet tank.

(4) Install the pressure valve at the other end of the tee and
connect a pressure gage to the renai ni ng connection on the tee.

(5 Sart the engine and wait for the pressure protection valve to
di schar ge.

(a) If the air does not discharge or discharges early when the
air pressure gage reads between 60 and 80 pounds per square inch, replace the
val ve.

(b) If the air discharges before the air pressure gage reads 70
psi + 10, replace the pressure protection val ve.

(c) If the air discharges between 60 and 80 psi, the pressure
protection val ve is operating properly.

(6) After testing the valve renove all the test equi pnent and
reconnect the valve and air |line back into the wet tank.

f. Test the Safety Valve. This test can be used to quickly check the
safety valve but it wll not tell youif it is releasing at the proper
pressure. The safety val ve shoul d discharge the air when the air system
pressure reaches 150 psi. This test wll only tell you if the safety val ve
is capabl e of releasing and hol ding air pressure.

(1) To test the safety val ve, you nust have systemair pressure.

(2) Nowpull the valve stemof the safety valve out. Ar should
cone out .
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(3 |If air cones out, release the valve stemand the air pressure
shoul d st op.

(4 If the air does not stop or if the air does not cone out, the
val ve nust be repl aced.

g. Test the Brake Treadl e Val ve

(1) Renove the stop light swtch fromthe left side of the brake
treadle valve. Wiat circuit is not functioning properly determnes which
swtch to renove. The top swtchis for the No. 1 and No. 2 axles and the
bottomsw tch is for the No. 3 and 4 axl es.

(2) Install an air gage in the open stop light swtch port.
(3) (heck to nmake sure you have systempressure. Assuming that you
have systempressure, apply the brake. The pressure reading wll be

proportional wth the novenent of the brake pedal .

(a) If the air gage registers between 40-100 psi, the brake
treadl e val ve is functioning properly.

(b) If the air gage registers bel ow 40 psi, repl ace the brake
treadl e val ve.

(4 Wth the treadl e pedal fully applied, rel ease the pedal and the
air gage should pronptly fall off to zero.

h. Test the Relay Valves. This test can be used for any of the rel ay
val ves.

(1) Hrst, renove the relay val ve discharge line going to the non-
wor ki ng spring brake chanber. Install a test gage between the di scharge port
and the air line going to the spring brake chanber.

(2) Mke sure you have systemair pressure and then apply the
br akes.

(a) If you have systemair pressure at the discharge ports, the
circuit for the discharge port is operating properly.

(b) If the air pressure reading i s bel ow system pressure or
nonexi stent, the next step is to check the supply of air to the relay val ve.

(3) Renove the test air gage fromthe discharge port and install the
air test gage inline wth the supply line port. The supply Iine wll be the
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air line comng fromthe air reservoir tanks, so before the supply lineis
renmoved, drain the air tanks.

(a) Sart the engine and build up the air pressure. The test
air gage should increase at the sane rate as the air gage in the cab.

(b) If noreading or a different reading is found, the troubl e
isnot wth the relay valve but is |ocated sone place inthe air line or
reservoir tank.

(4) If thereis correct air pressure at the supply port, nove the
test air gage tothe air line at the control port. The control port is where
the air signal is received fromthe brake tread e val ve.

(5 Onhcethetest air gageisinline, apply the brake treadl e
val ve.

(a) You should get systemair pressure at the gage wth the
brake pedal fully depressed.

(b) If you do not get areading, the circuit going to the rel ay
val ve nust be checked.

(6) Ater testing all of the ports of the relay val ve and fi ndi ng
air pressure to the supply and control ports but not at the discharge port,
the relay val ve nust be repl aced.

i. Test the Air Brake Chanber. The first portion of this test can be
perforned on either the spring brake chanber or the wedge brake chanter.
(1) During these testing procedures always drain all the air
pressure fromthe system A so nake sure that the wheel s are bl ocked to
prevent the vehicle fromrolling.

(2) MNowrenove the service brake |ine fromthe non-working air
chanber and install atest air gage inline wth the air line and the
chanfer .

(3) Sart the engine and build up the systemair pressure.
(4) Onhce you have systemair pressure, note the reading on the gage.

(a) If the reading is not 40-100 psi, the problemis wthin the
circuit.

(b) If the reading i s between 40 and 100 psi and the brakes do
not apply, the nechani cal conponents of the brake chanber nust be checked.
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1 On the wedge brake chanbers, there are no further tests
to perform The chanber conponents nust be visual |y inspected.

2 n the spring brake chanbers, a further test can be
perforned to determne if the problemis wth the air chanber on the S cam
| i nkage.

a Hrst drainthe air systemand reconnect the air |ine

to the air chanber.

b Nowrenove the clevis pin fromthe clevis.
c Sart the engine and build up the air pressure.
Apply the brake treadl e val ve and note the reaction of the air chanber.

d If the clevis extends, then there is sonething at
fault wth the nechanical linkage. If the clevis does not extend, then the
spring brake chanber nust be repl aced.

(5 Wen testing the parking brake portion of the spring brake
chanber, there are two problens that can occur. e problemis the parking
brakes do not apply and the other is they apply but do not rel ease.

(a) If the brakes do not apply, pull the parking brake val ve out
and slowy loosen the air line at the spring section of the non-working air
chanter .

1 |If the parking brake applies, then there is sonething at
fault wth the circuit to the air chanbers.

2 |If the parking brake does not apply, followthe
procedures that wll determne if it is the nechanical |inkage or the air
chanfer .

(b) If the parking brakes applied but did not rel ease, the
follow ng testing procedures shoul d be fol | owed.

1 Frst pull out the parking brake val ve to apply the
br akes.

2 Nowrenove the air line that supplies air to the spring
brake portion of the air chanber. Install the test air gage inline wth the
air line air chanber.

3 Sart the engine and push in the parking brake val ve.
The reading on the test gage shoul d be 65 psi or higher.
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a |If thereading is 65 psi or higher but the brakes
still do not rel ease, then the nechani cal |inkage nust be checked.

b If the reading is bel ow 65 psi, then there is
sonething at fault in the brake chanber circuit.

TRANSITION Nowwe w il cover the repair of two of the air system
conponents. V¢ wll not cover all of the replacenent procedures that are
aut hori zed by organi zati onal nai ntenance. Those procedures can be found in
your technical manual. HFHrst, we wll repair the parking brake val ve.

5. REPA R THE GOMPONENTS (F THE LVS QOMPRESSED Al R BRAKE SYSTEM

a. Repair the Parking Brake Val ve.

(1) Before you renove the parking brake val ve, you shoul d di sconnect
the batteries and drain the air system

(2) Nowyou can renove the instrument panel fromthe dash and | ean
it up against the steering wheel. This will allowfor easier access to the
val ve.

(3) Renove the roll pin, knob, and | ocknut and push the val ve
t hrough t he dash.

(4) Next, reach under the dash and pull the valve clear so that the
air lines can be renoved.

(5 Tag each air line and then renove them

(6) After the valve is renoved, nark the position of all the
fittings for proper installation. Nowrenove the fittings and tee.

(7) To disassenbl e the val ve, renove the screws and pull the end cap
off. Pull the Oring out and discard it. Never reuse Orings.

(8 Secure the stemand renove the | ocknut, washer and poppet. Push
the stemthrough the body and renove the other Gring. The valve is now
conpl et el y di sassenbl ed.

(9) Inspect all the parts for any danage or wear and repl ace themas
necessary.

(10) To reassenbl e the parking brake val ve, install a new Gring onto
the stem dide the steminto the body and install the poppet washer, and
locknut. Tighten the | ocknut securely.
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(11) Next, install a newOring onto the body and position the end
cap over it. Secure the end cap wth the screws.

(12) Before you install the fittings and tee, coat the threads of
each one wth pipe sealant. Nowinstall themin their narked | ocation.

(13) Install the air lines intheir tagged | ocati on and position the
valve into the dash. Secure the valve to the dash wth the locknut. A so
install the knob and roll pin back onto the stem

(14) Aiter the valve is installed, secure the instrunent panel back
onto the dash and connect the batteries.

(15) The last stepis to fully charge the air systemand check the
par ki ng brake val ve for | eaks and proper operation.

b. Repair the Air Dryer. Before renoving the air dryer, drainthe air
system

(1) Renoval of the air dryer.
(a) Tag and renove the three air lines.

(b) Now renove the capscrews holding the air dryer to the
bracket, but do not renove the air dryer.

(c) Before the air dryer can be conpl etel y renoved, you have to
lift it alittle and renove the wre fromthe bottomtermnal. Qice the wre
isrenoved, |ift the air dryer off the bracket and renove it fromthe
vehi cl e.

(2) DO sassenble the air dryer.
(a) Before beginning to disassenble the air dryer, you nust
first nark the position of the fittings and brackets for proper installation.

Now renove all the fittings and brackets.

(b) Next, renove the safety val ve and check val ve. The check
val ve nay be disassenbled if it was found to be unserviceabl e.

1 To disassenbl e the check valve, place it into a soft-

j aned vi se.

2 Now renove the val ve body, OGring, sealing washer,
spring guide, and spring.
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3 Renove the end cap fromthe vise and tip it over to
renove the check bal | .

(c) MNowgo back to the air dryer and renove the end cover. To
do this you nust renove the three capscrews, washers, and | ocks. Mtch nark
the end cover and shell before renoving it.

(d) Then push the end cover into the air dryer shell and renove
the retaining ring. Nowpull the end cover and Oring fromthe air dryer
shell and discard the Gring.

(e) If the end cover was found unserviceable, it can be
di sassenbl ed for repairs.

1 The first step in disassenbling the end cover is to
renove the exhaust plate and inspect the diaphragm If the diaphragmis
unservi ceabl e, renove and discard it.

2 Now renove the purge valve fromthe end cover. Hold the
pi ston and renove the screw |ockwasher and val ve connected to it. Renove
the piston, spring and the Grings. DOscard all the Orings.

(f) The last itemto renove fromthe end cover is the
thernostat. Renove the four screws fromthe cover and pull the cover off and
renove the gasket. If the thernostat is defective, renove the nut, washer
and Oring and pull the thernostat out of the cover.

(g) The last conponent to renove is the desiccant cartridge. To
do this, sinply turn the capscrew countercl ockw se and pul | the cartridge
fromthe air dryer shell. If the desiccant was determned to be
unservi ceabl e, then the cartridge nust be di sassenbl ed.

1 To disassenble the cartridge, remove the nut and the
warning tag that is attached to the capscrew That warning tag shoul d al ways
stay wth the air dryer.

2 Ater the nut has been renoved, pull the seal plate,
spring retainer, and spring fromthe cartridge. A so, renove and discard the
two Orings on the seal plate.

3 Renove the check ball fromthe seal plate and inspect it
for damage or wear. |If the ball is unserviceable, replace it.

4 Now renove and discard the outer screen, desiccant
material, and inner screen.
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5 The last step is to renove the capscrew and oi | separat or
fromthe cartridge.

(h)y If the plug on the shell is danaged, replace it.
(3) Assenble the air dryer assenbly.
(a) Hrst we wll assenbl e the desiccant cartridge.

1 The first stepis toinstall two newGrings on the seal
pl at e.

2 Now slide the oil separator onto the capscrew so the
gasket w il face the desiccant cartridge. Side the cartridge over the
capscrew and onto the oil separator.

3 Holdthe cartridge upright and install a new inner
screen, wth cloth side up, into the cartridge. Next pour all of the new
desiccant naterial into the cartridge.

4 Now install the outer screen, wth the cloth side down,
intothe cartridge. Be sure the outer screen seats over the shoul der on the
capscr ews.

5 Install the spring and spring retainer on the capscrew
M ace the seal plate onto the capscrew Install the warning tag and nut but
only tighten the nut until the spring is conpressed to half its free height.

6 Wth a soft faced hamrmer, tap the desiccant cartridge to
settle the desiccant. After the desiccant is settled, tighten the nut
securel y.

(b) After the cartridge is assenbled, install it intothe air
dryer shell and tighten the capscrew securely.

(c) The next subassenbly to assenble is the end cover.
1 Frst, install a newGring onto the purge val ve piston
and slide the piston and spring into the purge valve. Hold the piston and

the val ve washer and screw and tighten the screws securely.

2 |If the diaphragmwas unserviceabl e, install a new one and
then attach the exhaust plate to the purge val ve.

3 Next, install the thernostat and cover to the end cap.
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4 The last step is to apply pipe sealant to the reducer and
elbow threads and install themonto the end cover.

(d) MNow install anewOring onto the end cover and slide the
end cover into the shell, naking sure the alinenment narks are alined.

(e) Push the end cover in and install the retaining ring and the
three | ocks, |ockwashers and capscrews.

(f) The last subassenbly to assenble is the check valve. HRrst,
pl ace the check valve into a soft-jawed vise. Now coat the spring guide,
val ve body, Oring , check ball, spring, and new seal ring washer wth
lubricating oil and install theminto the check val ve.

(g) Install the brackets, fittings, safety valve, and check
valve into their narked |l ocation. Mke sure that pipe sealant is applied to
the threads.

(4) Install the air dryer assenbly.
(a) Position the air dryer over the nounting bracket and install
the wre to the bottomtermnal. Side the boot over the termnal, once the

wre is connected.

(b) Install the nounting capscrews to the bracket and tighten
themsecurel y.

(c) Gonnect the air lines in their tagged | ocation and check for
any air |eaks.

6. D AGNCH NG THE MALFUNCTI ONS |N THE LVS GOMPRESSED Al R BRAKE SYSTEM

a. W tothis point we have covered howto test the individual
conponents. During the troubl eshooting portion of this | esson, what | wll
dois call onavolunteer to list the steps he/she woul d take to isolate a
particul ar nal function.

b. The transparency that you see on the screen |ists the nal functions
that nay occur in the conpressed air systens. Wat | want you to do nowis
totake a fewmnutes and get famliar wth the different nal functions.

c. Milfunction No. 1 (Ar dryer is constantly cycling or purging)

(1) Check the air systemfor |eaking or danaged air lines, fittings,
valves, air tanks, or air chanbers.
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(a) If leaks or danage are found, repair or repl ace as needed.

(b) If no leaks or danage are found, check the systemair
pressure.

(2) Check the systemair pressure for too high or too | ow a readi ng
on the air pressure gage.

(a) If the reading is not 100-120 psi, adjust the air governor.

(b) If the reading is 100-120 psi, check the purge val ve in the
air dryer.

(3) Check for aleaking purge valve in the air dryer. |f |eaking,
repair or replace the purge val ve as needed.

d. Mlfunction No. 2 (Service brakes wll not rel ease or rel ease
sl ow y)

(1) Check the air pressure gage for 100-120 psi .

(a) If 100-120 psi are not present, go the nmal function, "No Ar
Pressure or 9 ow Buil dup. "

(b) If only one indicator on the dash gage reads 100-120 psi, go
to the nmal function, "Ar Pressure Gage Indicators Do Not Read the Sane. "

(c) If 100-120 psi are present on both indicators of the dash
gage, check for air |eaks or danage.

(2) Qnheck the air lines, brake chanbers, relay val ves, and treadl e
val ve for | eaks or danage.

(a) If leaking or danaged, repair or replace as needed.
(b) If no leaks or danages are found, check the air chanbers.
(3) Release the parking brake, and then check that all air chanbers
retract conpletely. The clevis |ocknut shoul d be even with the nounting

br acket .

(a) If any air chanber does not retract conpletely, go to the
nal function, "Ar Pressure Gage Indicators Do Not Read the Sane.”

(b) If al ar chanbers retract conpletely, go to the service
port of the suspected air chanbers.
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(4) (Check the brake adjustnent at all four axles.
(a) If the brakes are not properly adjusted, adjust the brakes.

(b) If the brakes are properly adjusted, check the air brake
chanter s.

(5 Apply and rel ease the service brakes. Renove air |ine nunber
623 for axle nunber 2 or airline nunber 660 for axles 3 or 4 at the control
val ve of the suspected rel ay val ve.

(a) If air flowis present at the suspected Iine, replace the
treadl e val ve.

(b) If air flowis not present, reconnect the air |lines and
check the air brake chanbers.

(6) Apply and rel ease the service brakes. Renove the air |ine from
the service port of the suspected air chanber.

(a) If air escapes, replace the relay val ve.
(b) If no air escapes, check the nechani cal brake conponents.

(7) Renove the brake drumand check the S cans or wedges for
bi nding. Check the brake shoe return springs for proper operation.

(a) If any of the above problens are found, repair the brake
conponent s.

e. V¢ have just covered two nal functions wthin the conpressed air
system The renai ning nal functions are di agnosed by usi ng the procedures
that are outlined in the technical manual for the particular synptomthat you
have.

REFERENCE:

TM 2320- 20/ 12A
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